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(£) Optical scanner apparatus and method of programming. 
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! The invention provides for a sensing and 
programming circuit (16) for an optical scanner 
(10) which produces a diffuse volume of light 
substantially encompassing the scan volume, of 
the scanner (10). The circuit includes an in- 
frared light source (56) separate from the scan 
module (12) for generating the diffuse pattern of 
sensing light. The circuit (16) may also emit a 
plurality of pulse trains which in combination 
represent a predetermined function or set of 
functions, each pulse train representing a pre- 
determined hexadecimal digit, and each pulse 
train including a predetermined number of bi- 
nary pulses for programming another scanner. 
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The present invention relates to optical scanner 
apparatus and a method of programming such appa- 
ratus. 

Optical scanners are well known for their useful- 
ness in retail checkout and inventory control. They 5 
may be mounted within checkout counters, free- 
standing, or hand-held. 

Optical scanners may also be programmable. 
Tags containing program information encoded into 
bar code labels may be used to program a scanner. 10 
Known programming methods employ one function 
per tag. While this method works well, the total num- 
ber of tags becomes unmanageable as more func- 
tions are added. 

One scanner may be used to program another. 15 
The receiving scanner detects the laser beam emitted 
from the emitting scanner. While this method works 
well, diffuser plates must be employed between the 
emitter and the receiver. Furthermore, the scanners 
must be configured in a non-scanning mode, a mode 20 
which is not certifiable as complying with safety reg- 
ulations. 

Optical scanners employ a variety of energizing 
devices that seek to energize the scanner lazer upon 
correct positioning of the article to be scanned. Some 25 
such devices use triggers, switches or presence sen- 
sors, such as ambient light sensors and motion sen- 
sors, to determine when an article is moved into the 
scan region. Energizing devices are often used in 
combination with a timing circuit for deenergizing the 30 
scanner after a predetermined time period. 

Known energizing devices are disadvantageous- 
ly restricted in that they require preparatory move- 
ments of an article by the operator, separate from 
scanning movements, in order to energize the scan- 35 
ner and the reliability is also restricted due to errone- 
ous operation of the switch or sensor means. 

It is an object of the present invention to provide 
scanner apparatus which does not exhibit the above- 
mentioned disadvantages. 40 

According to one aspect of the present invention 
there is provided scanner apparatus comprising a 
housing, a scan module for producing a scan pattern 
and directing said pattern through window means in 
said housing to a scan region outside of said window 45 
means, detector means for detecting the passage of 
an article to be scanned into said scan region and for 
providing a signal for initiating operation of said scan 
module upon detection of said article, characterized 
by said detector means comprising light source so 
means arranged to generate a diffuse output and to 
project said diffuse output into said scan region, mod- 
ulation means for modulating said diffuse output, and 
detector means for initiating operation of said scan 
module in response to detection of the modulated 55 
light output reflected from said article when in said 
scan region. 

The invention advantageously provides for a 



presence sensing circuit in an optical scanner which 
employs internal sensors, which may also be used to 
program other scanners, and whose sensing volume 
is coextensive with the scanning volume. 

According to a. particularly advantageous feature 
of the present invention, the volume of space occu- 
pied by the diffuse light from the infrared LED sub- 
stantially encompasses a second volume of space oc- 
cupied by the scan pattern emitted by the optical 
scanner. Thus, the scan module is activated about 
the same time that an item enters the scan volume. 

The automatic sensing and programming circuit 
of the present invention allows one scanner to pro- 
gram another scanner without using the laser diode 
of the scan module Tags containing bar code labels 
for configuring the scanners as emitter and receiver 
are scanned by the respective scanners. These tags 
deenergize the scan modules of both scanners. Be- 
fore programming, the scanners are oriented to face 
each other. The emitting scanner emits a plurality of 
pulse trains to be stored by the receiving scanner, 
each pulse train representing a hexadecimal digit, 
and each pulse train including a predetermined num- 
ber of binary pulses. In combination, the pulse trains 
represent a predetermined function or set of func- 
tions. The controller implements an algorithm for de- 
coding the pulse trains. 

According to another aspect of the present inven- 
tion there is provided a method of emitting program- 
ming information from scanner apparatus outlined 
above, characterized by the steps of de-energizing 
said scan module, and energyzing said light source 
means so as to output a diffuse programming signal 
from said apparatus. 

The invention is advantageous in that it provides 
a method for programming one scanner from another 
using the combined sensing and programming circuit 
of the present invention. 

The invention is described further hereinafter, by 
way of example only, with reference to the accompa- 
nying drawings in which: 

Fig. 1 is a schematic representation of an optical 
scanner embodying the present invention; 
Fig. 2 is a block diagram of an automatic sensing 
and programming circuit of the present invention; 
Fig.3 is a side view of the volumes illuminated by 
the scanner and an automatic sensing and pro- 
gramming circuit embodying the present inven- 
tion; and 

Fig.4 is a flow diagram of a sensing method em- 
bodying the present invention. 
Referring now to Fig. 1, an optical scanner 10 
containing an automatic sensing and programming 
circuit of the present invention is shown. The optical ' 
scanner 10 generates a substantially omnidirectional 
pattern and includes a scan module 1 2, a tilted mirror 
assembly 14, an infrared transceiver 15, and a printed 
circuit board (PCB) 16. The scan module 12 produces 
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a first scan pattern and includes a laser 18, a motor 
20 for driving a hollow shaft 22, an optical transceiver 
24 mounted to the end of shaft 22, pattern generating 
mirrors 26, and a photodetector 28. The laser 18 pro- 
jects a laser beam through the hollow drive shaft 22 
to be deflected by transceiver 24 towards the pattern 
generating mirrors 26. The mirrors 26 deflect the first 
pattern towards the tilted mirror assembly 14 to pro- 
duce a second scan pattern 29, which is substantially 
omnidirectional. Light reflected from a bar code label 
30 is redirected towards the pattern generating mir- 
rors 26. The pattern generating mirrors 26 direct the 
light at the transceiver 24 which directs the light to the 
photodetector 28. 

The PCB 16 contains processing circuitry, includ- 
ing a controller 31, for decoding signals generated by 
the photodetector 28 and transmitting the decoded 
signals over a coiled cable 32 to a remote processing 
member 34. Power is supplied to the laser 18, motor 
20, tilted mirror assembly motor 36, and photodetec- 
tor 28 through an electrical plug 38 and cable 32. The 
motor 36 is coupled to speed control circuitry 39. The 
printed circuit board 16 additionally contains circuitry 
for operating a speaker 40, and green and red indica- 
tor lights 42 and 44, which represent valid and invalid 
reading operations, respectively. 

The infrared transceiver 15 works in conjunction 
with the controller 31 to sense the presence of an 
item having a bar code label 30 in front of the scanner 
1 0 and can be additionally used to scan programming 
instructions from programming labels and to transmit 
or receive programming instructions from another 
scanner. 

The tilted mirror assembly 14 includes the motor 
36 having drive a shaft 46 and a rotating reflecting 
mirror 48, which is offset-mounted to the drive shaft 
46. Preferably, the motor 36 and the motor 20 rotate 
in opposite directions. The motor shaft 46 is oriented 
at an angle to the drive shaft 22, which preferably is 
forty-five degrees. In the preferred embodiment, the 
barcode label 30 may also be .a programming tag for 
programming the speed of the motor 36. A feature of 
the scanner 10 is that the speed ratio of the motor 20 
to the motor 36 is selectable. 

Referring now to Fig. 2, the automatic sensing 
and programming circuit 50 includes the controller 31 
and infrared transceiver 15. The transceiver 15 in- 
cludes an infrared transmitter 52 and an infrared re- 
ceiver 54. 

Preferably, the transmitter 52 includes a transis- 
tor drive circuit 55 and light-emitting diode (LED) 56. 
The drive circuit 55 produces a drive signal for driving 
the LED 56. The drive signal is modulated by a clock 
signal WCLK from the controller 31. 

The receiver 54 includes a receiver circuit 57 and 
detector diode 58. The receiver circuit 57 is tuned to 
the modulation frequency of the signal emitted from 
the transmitter 52 to prevent ambient light or other in- 
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frared light sources from activating the scan module 
12 and motor 36. Only signals within a predetermined 
range of the modulation frequency and having a pre- 
determined minimum magnitude activate the scan 
5 module 12 and motor 36. 

Turning now to Fig. 3, both the LED 56 and the 
detector diode 58 are mounted on one side of the PCB 
1 6 inside the optical scanner 1 0. The LED 56 produc- 
es an illumination volume 61 and is mounted in a pos- 
w ition to illuminate substantially all of the scanner's 
window 60 and to encompass substantially all of a 
scan volume 62. Thus, the scan module is activated 
about the same time that an item enters the scan vol- 
ume 62. The detector diode 58 is mounted in a posi- 
ts tion to receive substantially all of the light reflected 
from a bar-code-bearing, item 64. 

Referring now to Fig. 4, the role of the controller 
31 in sensing movement of an item 64 is explained in 
more detail beginning with START block 66. In block 
20 68, the controller 31 modulates the drive signal pro- 
duced by the transmitter 52 with clock signal WCLK. 

In block 70, the controller 31 awaits signal MO- 
TION from the receiver 54. If the controller 31 senses 
signal MOTION due to the presence of the item 64 
25 within the illumination volume 61, the controller 31 
turns off the clock signal WCLK and activates the 
scan module 12 and motor 36 in block 72. 

In the block 74, the controller 31 awaits the com- 
pletion of a scanning sequence represented by the 
30 movement of the item 64 through the scan volume 62 
and the end of a predetermined time period. If the 
scanning sequence is finished, the controller 31 turns 
off the scan module 12 and motor 36 and turns on the 
clock signal WCLK in block 76 and returns to block 70 
35 to await another scan sequence. 

The automatic sensing and programming circuit 
50 may also be used to transfer programmed parame- 
ters from one optical scanner to another. Program 
tags are used to convert a first optical scanner into an 
40 emitting scanner and a second optical scanner into a 
receiving scanner. The program tags disable the laser 
18 and scanner motors 20 and 36 in both scanners. 
The scanners are then oriented so that the emitting 
scanner faces the receiving scanner. The microcon- 
45 trailer 31 turns the transmitter 52 of the emitting scan- 
ner on and off to transfer data. 

Under the programming method of the present 
invention, code words are constructed of digits corre- 
sponding to particular functions. Preferably, sixteen 
so digits representing each hexadecimal digit ("0" 
through "F") are employed to construct the code 
words. These code words are stored in the memory 
of the controller 31, which also contains algorithms 
which recognize and decipher the code words. 
55 Each digit of each code word consists of a prede- 

termined sequence of data pulses. Preferably, each 
sequence is eight bits long and a "0" bit is represented 
by a pulse twice as wide as a pulse representing a *1 M 
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bit. To minimize the detection of false bits, the present 
invention employs a window of minimum and maxi- 
mum pulse heights between which received signals 
must fall. 

The reliability and robustness of the data transfer 5 
can be improved. For example, START and END puls- 
es having unique pulse widths may be used. CHECk 
CHARACTER pulses may also be used. Finally, an 
ACKNOWLEDGEMENT pulse may be transmitted by 
the receiving scanner to signal good transmission, or w 
bad transmission with an instruction to the emitting 
scanner to retransmit 

Use of the automatic sensing and programming 
circuit 50 instead of scan module 12 to transfer pro- 
gramming offers several advantages. Since the light is 
from the LED 56 is already diffuse, no diffusers are 
required. The detector diode 58 is in a position to di- 
rectly receive light from the LED 56 without the aid of 
sensitive optics. Finally, the LED 56 is more tolerant 
to drive voltage variation than the laser 18 and is 20 
more easily and reliably modulated. 

The hexadecimal digits of the present invention " 
may also be encoded as bar code labels and printed 
on tags to program scanners. Instead of using one tag 
for each function, the method of the present invention 25 
uses a predetermined number of tags as an alphabet 
for constructing code words corresponding to partic- 
ular functions or sets of functions. These code words 
are stored in the memory of controller 31 , which con- 
tains algorithms which recognize the code words. 30 
Preferably, sixteen tags representing each hexadeci- 
mal digit ( M 0" through T M ) are employed. 

Advantageously, the method of the present in- 
vention provides significant flexibility as the number 
of tags is limited. New options may be easily added 35 
since additional tags are not required. 

In addition to the sixteen hexadecimal tags, five 
special tags are used, including PROGRAMMING 
MODE, DEFAULT, END, ABORT, and SAVE and RE- 
SET tags: 4Q 

the PROGRAMMING MODE tag forces optical 
scanner 10 into a program mode; 

the DEFAULT tag forces scanner 10 to per- 
form a power up sequence so that defaults can take 
effect; 

45 

the END tag is used to end an input sequence 
when the final input value may not be obvious; 

the ABORT tag is used to abort a programming 
input sequence or to abort the entire PROGRAM- 
MING MODE and to revert to previous parameters; 50 
and ' 

the SAVE and RESET tag saves all of the new 
programmed options and forces a power up sequence 
to allow the new parameters to take effect. 

Additional tags, such as MACRO tags, may also 55 
be used. A MACRO tag is one which combines a num- 
ber of option selections into one tag to save program- 
ming time. 



For example, changing the frequency and dura- 
tion of the good read tone, which is audible upon the 
scanner 10 reading a barcode label, requires that the 
first character of the corresponding program word 
consist of an identifier for good tone parameters, 
which is "lO". The next character consists of an en- 
able, which is "0\ The next character identifies the 
desired frequency from a menu of frequency options, 
each menu item having a corresponding hexadecimal 
digit. Suppose that frequency menu item "1 " is chos- 
en. The last digit identifies the tone duration from a 
menu of duration options. Suppose the desired dur- 
ation is identified by the character w 2". The word re- 
sulting from the combination of these digits is 
"10012". 

To implement the desired change in good read 
tone characteristics, tags containing bar code labels 
corresponding to each digit are scanned individually 
and in order. An algorithm within controller 31 de- 
codes the word and implements the instructions. 

The above, and otherfunctions, such as scanner 
timeout period, bad read tone parameters, communi- 
cation parameters, bar code decoding parameters, 
bar code options, and interface parameters, are also 
programmable under the method of the present in- 
vention employing a programming transceiver or the 
abovementioned tags. 



Claims 

1. Scanner apparatus (10) comprising a housing, a 
scan module (12) for producing a scan pattern 
and directing said pattern through window means 

(60) in said housing to a scan region outside of 
said window means (60), detector means (15) for 
detecting the passage of an article (64) to be 
scanned into said scan region and for providing a 
signal for initiating operation of said scan module 
(12) upon detection of said article (64), character- 
ized by said detector means ( 15) comprising light 
source means (56) arranged to generate a dif- 
fuse output (61) and to project said diffuse output 

(61 ) into said scan region, modulation means (55) 
for modulating said diffuse output (61), and de- 
tector means (54) for initiating operation of said 
scan module in response to detection of the 
modulated light output (61) reflected from said ar- 
ticle (64) when in said scan region. 

2. Apparatus according to claim 1, characterized in 
that said light source means (56) comprises on in- 
frared light source means. 

3. Apparatus according to claim 1 or 2, character- 
ized in that said light source means (56) is ar- 
ranged to transmit a scanner-programming signal 
for programming another scanner apparatus. 
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4. Apparatus according to claim 1 , 2 or 3 t character- 
ized in that said detector means (54) is arranged 
to receive scanner programming information. 

5. Apparatus according to claim 1 , 2, 3 or 4, charac- s 
terized in that said light source means (56) is lo- 
cated inside said housing and said diffuse output 
(61) is transmitted through said window means 
(60). 

10 

6. Apparatus according to claim 5, characterized in 
that said detection means (58) is mounted adja- 
cent said window means (60). 

7. Apparatus according to any one of the preceding 15 
claims, characterized in that said diffuse output is 
directed so as to substantially encompass all of 
said scan region. 



Apparatus according to any one of the preceding 20 
claims, characterized in that said modulation 
means (31, 55) is arranged to produce a clock 
signal (WCLK) for modulating said light output 
(61). 

25 

9. Apparatus according to any one of the preceding 
claims, characterized in that said light source 
means (15) is arranged to output a pulsed signal 
in which each pulse represents a predetermined 
hexadecimal digit. 30 

10. Amethod of emitting a scanner-programming sig- 
nal from a scanner apparatus according to claim 
1, characterized by the steps of de-energizing 

said scan module (12) and energyzing said light 35 
source means (56) so as to output a diffuse pro- 
gramming signal from said apparatus. 



8. 
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FIG. 2 
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FIG. 3 
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FIG. 4 
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